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(57) [g#>] 

U A 2 iJ^BOEffijSIJmffl 'J ?->A£3f«£iHiati 

y Coi-y02*^5rSU^A2i5c©6iEffi}g|i»®^ 
gil** (±*fr. xliO. 9~1. 1. yliO~0. 
9. MJJNi, Mn^7)7C^$:Srr. ) . 
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1 

( i ) Tmtiz oi-v^&immigmmvi-v 

£ftfci5U'J l-V&tetftak ^S^OmE'J Aft 
#Bje>&*«#0. 15~5«ft%-CJ>S.Ii: 
L i ,M,C o,. t O, 
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*-rs 'j^A2ijc®ffijEssn»affl'j^->A#^^ffi 

ft«!<0l«i£ (s£ ( 1 ) x»i, 0. 9~l. lco 
!0arc*>D. y»i. o~o. 9toiearc*0. Mli. N 

i. Mik Fe^V.Cr.Al.Mg.Ti.Y.C 
e^Nb.Zr. Si&tfCaa^&Sgfa^gtfflS 
lSJiLht07^$r3rr. ) . 

[flu] 

(1) 



(C03O4 , C02 O3 Xli£*U><9flt#ft>) . *S 
ftavWh (Co (OH 2 ) ) . **isimtt.3/</l,h 
(CoOOH) . BLXfSS&^'W'b (C0CO3 ) frt> 

%hmfrt>m\fixh 1 wihx-h y . y ^aa^ 

tai* iaja±T*ssi*3aiE®fO'j^A2»^fi 
wmvrnm y f-> A^^^is^^m^. 

[§&£« 3 ] b?1E',> f-^Aft^ftjcO&t^^g^ 1 
~ 1 0 /zm-C&41f*JS lXI42Sm^ 'J f">A 2<JC« 
jfiJESSPBjSffly^^A^WS^KfliiBj^S^. 20 
[|f««4] m^S^Bsli. *m+T8 5 0~10 0 
OXXT^SixSlWl. 2XH3£f*eDy^">A 
2»««UEffiS1i)®ffly^">A^^«^SHb!fi!K0im* 

a. 

[fS£«5] fiiES^i. 1 0-5 0l$S8&£3*l 
SfS^JSK 2. 3X«4E^coy^A2ac®fi]Efii 

rSfeaffl y ^A^^^fcB^sjidrft. 

McoBiHfcritHB] 
[0001] 

[*H*>B-*-*a«»»] *%HHIi. y**A2<K®6 30 
U iOiMfcJinA^hfll^ftfcy^Afli^BJiico 
A 2iK1g}fcIEffi«!&)frffi y **A£««£iftfc1iW>Sit 
[0002] 

tLxzrtfrmowj* (Licoo 2 ) immzti 
an**: y ^a^s^s^*- y ^ a 2&B*fiiEffi 40 

[00 0 3] ZWVlrbWLV 3A;PhJgfc 
y Aigfc tMSLXtmth Z fc C J: *)-&&Zti 

\i. S3j£#«^££feSfc3A;i^£fc£^3tf 
[ 0 0 0 4 ] ±^L^3A;P Mg>J ^A^j£-TS|g 



m.&t&m. iss<oy^Aja<osg*5^^^ts^» 

[ 0 0 0 5 ] CKDitftW^fc LT^ST? - 2 6 2 9 
[ 0 0 0 6 ] 4fc. 'J ^J>tt&V»k 3 h£*fJ5fc 

^Jt^fcUT. eg«o/hsv>yf->Aisjs^s-ffi»rs 
y Asa»$rffiffl^-s t ota^ t y a 

HmkV*#*-lzft1tiLt:&ftt:J8f&th k ±&L 
S. 

[0007] 

[HHB^^Liofc^iES] *f6HHIi±SI8S^ 
yf->A2iJm«aEffia!ft®i:LTi&ffl^ fe B B a 
ffl^i^HtcoKv^U ^^A^^^gKkHjtoiSi^Sr 

[0008] 

^ 1 1 J; oT^^ni»TE^ ( 1 ) ?mti& 



0. 1 5-5mM%TS>iZt^miti-h>J^A2 

m&ztii (3 (i) xti. o. 9~i. ion* 

L i ,M,Co h O, 
[ooio] ifc. *f^>mfr£tcfcvvttt. 

/Phft^Wi* BMfel'Vl'h (Co 3 0 4 » Co 2 Oa 

xttztitMm&h) . imit^'^h (coio io 

h 2 ) K **$s*m&*)VY (CoOOH) , &tf 
uagarowh (coco 3 ) fc^rr^-fk^&ja^frs 

ay ss¥*j?i&#i~i OAmts 

WtfcL ±ES#8j£*$W-e8 5 0-100 O^fcT 

[00 1 2] S^tc. *&^sag^Kfcvvm. m 
^riaS: 1 0~5 Oi$Hfc-f U*. 

[00 1 3] ^-t, ±ss^fea, 3 0ot:~8 0ox: 
fcrt*ft£S*i*:SL § hmK&azti. 8 5 or- 1 

0 0 OVtzXffi&tt b %-Wfo±.-t&<r>T&£ I 

\>\ 

[0014] 

%fc y -Mt^nj t y ^->A{k^o^7kfi5- 30 

0. 1 5~5SS%fc LTE£U g&K-rS^fclCko 

tjiEs ( 1 ) x-mztih v*vj>m£m.mwkt 
[0015] y wj&ffi&mcMi.. y 

=!A*Mgltt«ftl3j£ft (M) £#A,-Ct>#/CT 
V^< t &fi< . _k££ ( 1 ) fctJttS y«0~0 . 9 
<r)%mt2tL&Ztm£U\ y#0T#v^fcgl 
Jll3il&lfS3jac#fc LTOMIi. Ni.Mn, Fe, 
V v Cr, AI, Mg, Ti.Y.Ce. Nb.Zr, 

s i Rts c aa^&ssa^gfefixs 1 aeu.o7c^ 40 
mt<. xmrmizN i , Mn»s;tw 

[0016] 8S3 j£#M#N i j&»£>$:& 'J f-»>A?g-&I? 

LTfflv^y^A2«®fitt, ©a^ttJrua^t^ 
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*&-e&9. yji. o~o. gonaTAO. mm. n 

Md, Fe. V. Cr, Al. Mg. Ti. Y. C 

imj±<7)7m*ifct. ) . 

[0009] 

[<t2] 

(1) 

[0017] *^fct5tt&3^';khfl:^l*)t l/cti. 
C03O4.C02O3 JUi£*i6a9&1fcA»&&&B 
fta'^K jMfeftnrtl'h (Co (oh 2 ) ) , 
v-TkKfcn/^h (CoOOH) . Mfca'to* (Co 
CO3 ) t*1?*&{t-&h$:m?i>ZttfTZ&. £ 
fc. y#0T3rl-vi§£fc:{;L SS3j£#fc LTOMIi. & 

#Bjfc y **?J*fc&to b tists&GVHzWfat&Z tw 

hfl:^»i:m3«^^^tJ^^Hsfc€r0i^tf*«:$*-C 

^-Mfc£Uj££iH-& - b m £ U\ 
[ 0 0 1 8 ] £ fc, ±ifcoy f->A-fb^jfc LT«. 8. 

Ryf->Axii*Kfl:yf-^A*JffiLo. y^- 
^A-ft^jt 2smit^-LTffl^&.r fc tiifffi-cft 

L*-L^^. f^ttcoffl^i^^JiJ^L^y^ 

[0019] ^HHBfcfcVvtli. ±j£tfcyf">Aft^ 

^fttm^aftTi^SJi. l~10//m##*L<, 
#K:Scmtttv^t®fe«tt^ft»fcrrSfc«>fcJ±2 

1 0 u m 5ri@x S b WkZtLh y ^-^A^^ng^g!^ 
ft. £S»£ 1 0 0%fc LT^^-^*ftfct 

-e^a*-y*«5o%fc^s^feST*s urei 

^ffiS ri&ir5ISj ^I^ffi^S. ^2 2 0-2 2 1 
K) . 

[0020] imzox o%nm¥i¥m<r)oi~';j*{£ 

s -r. y 2<K®fic7)2fts»tt^ (st 
stfx L4 v\ y ^ j±te£mmmmtt i ftmz& 



(4 

5 

[0021] ZV>£ d%0 -*">Afl:£!tij<7)S£fl$*>«& 

zmi-t&^mi. m^thtihif. *mmmm 
mmom%. y?-?Afc^fcstLT*#£^fr£tf 
&z 1 1 x^x y ^^{t^mmm^mt<mt^it 

vi-v&tt&wn&kmu. y^A-fk^+to. i 

<D£*fttt, 0. 15*4%J:y4«5:^fciStf>3im££ 
v\ ^:t#5Sfi%£jg;il,fcE£B^JS^ 

iMLtii^mt. *tto. 3~i. oaa%i:-rs^ 
[0022] ^n^+xiig^H^v^-m-ct, 

\>\ z<om. 5 0-10 0 0X:XfTdZ b 

iU\ mj&nmzii. ffisSLmlzfitMb LX 3 0 
O-SOO-CT'&lSfg&jfcU ±i&o& 

[0023] *mi£t5^Z 'J ^Afc^fog^c^ 

*ft*o. i5~5«ft%fc-rs-fctcj:sfffflafiai 

[0024] 1 0 u mOTtfVh? 30 

4ita. *«»*a«Kfifcy mm 

§£S<0rtMfctt3f LT Li 3 ^ fc J: 0 ^8fc/hfc8!£ 
g#l O/xiJaTwy^Aft^fttay^hft^Bjfc 

BSfc&£. 40 
[0025] *2£hB<9 J: 3 1 'J Aft^ifefc^o* 
tfSr^fT? £ b iz J 0 . ^ 

te&rsmL^y^A-ft^/j^sKo^^. m 
i&mn^zvw&fc&famm-rtzbizx *)± 

t>tih. stt. aft^^eg*<iojLtmOToyf-> 

Afc#BjBH»£JBv vcrm'/P Hfc^Hjfc RJSS-fr* b . 
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<vm%£f&.ztuz y ^-^A^^^s-fkft)?: y ^-»>a 2 

<Jc®fiiEffirS!8»Mt LTfflvtftff . y^">A2&Si6<9 
[0 026] y^->A-fl:^H5t*^i&#W3-li:S*ft 

a. sy^^A^^^sitasgtcfev^y^A^ 

£^r*£ganrr xmrnomzv* 
^it^m^-^izmmtx . mwnvm&tt&iz 

i z b ffi^X^Wi^-izmath c\ b 

tfT^ 1ttt%m:Z&?>ZbiJ ! T$&. - 
£W*Sai*ffi£(JISK00 68. 5. Sagfififfi 

[0027] *mHztm& y f-^A^^Tg^gftftSr 

y a 2 iKSHMSHijfr fc lt y a 2 <j^at 

[0028] y^->A#^rJg^efl:!|is^8o~9oaft 
%. mrntibLXT-t+isyry >y?£5~16SS 

%. ISittfcLTtfyxh^/l^ax^y (OTP 
TFEfcV^) £4~15«fi%£E£U $^>fc^r» 

»mt, SEjgi&ffo^as 0. 5~2. 5t/cm2<7) 

sjjxrux^n^xmm. wxmm&zff&K 
m&b^h. 

[0029] £tf)IE£«fc:. 'J f-^A^O^ffi. -t 
^-^*l!W3*. «fBffi+TSffflLy^->A2»^ 

#x*z. wmnm&eymb lxm.. l i c 1 o 4 , 

L i BF4 . LiPFe . CF 3 SOsLi^S'J 
[0030] 

mm. mAimamxht. »**;j*2wm$.wfc 

[003 1] mil Wtft^'Wh (C03 o 4 . SA 

¥m&6vm:m4*x-mkmt) 50*4^.^ 
Ticft^o. 1 5aa%<o^syf">A mmwm&A 
ttm-.mtximmi) 2 2mma^-)vs.)ux^ 

/m i nt#3U *^T8 9 0X:. 3 0^SM«LL 
iCo0 2 

[012] K-ftX^/H^Ofiftaifc. ^*ft*S0. 2 5 
B»%^Sy^->A2 2fiSa5SrfflV^T0« 1 
tsflWfrVU, i C o O2 m*Z. 



[013 ] iwta^h 5 oaaast , -k*mtfo . 5 0 

2 2MS5$TfflWC0! 1 i: R«<OSffSrff=5rV^L i C o 
0 2 

[0032] m l~4?£j£U:L i C o O2 fcoWC 

x-i ootjoa^ut. 

[00 3 3] [SkfcXtSEHff (CuKaS)^]^ 
$ft*:L i C0O2 £»##taU:&*£»*Xi|[5ttfr 

s(cuKag) Tfl^L. sscoa o 4 teats 

20=36. 5* S£^@Jrtt#$S3;h.£;&»£ig!gL* 

SI®B6^3M;PhS= (wl-wO) 

[0036] [S«!^fll]^)S$^LiCo02 $■» 58 
##«L*:»*8 om 7WV/57^ 1 6B 

*a5a^PTFE4a»a5$-s^u. h/^x-yttat^ 20 

-XUfcLfc. *<0^-Xh£«£taSU 2t/cm 
2 <7)J£j)l££>)7l'XlXmZ0. 15mmfcU 1- 
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[a]*fMb&**0. SbWcWk ML. <r> 

Efflgcmmit:. xwrnamt lxm. mmim 

ttgXttHJSriggXD-D 1 SrfflV^. 

[0034] immtit3'<)i'hmm m&mit: 



»3rw0 (g) bit:, £j£S*tf:L i C0O2 m s 
(i<0^)LiCoO2C0M4$rwA (g) fc"tl>)Sr» 
ffU Feso 4 «?atlnii.. ^aT'lK^JgffUc. 

ftftU ^cOBfcO^^-f/kJ'iDSfiSrwl (g) i: 
Lfc. JBWMHfcaXrt'hJI ( g ) li. Tie^ (1 ) 

[0035] 
[SI] 

XlOO/wA (1) 
1 : 1) fclmo l/Ltf)LiPF 6 £l§)lfU:8?8£ 
ffllrXfc. 0. 9mA/cm2?4. 3V£ 

ximLfc®. 2. 5V£xi&mzit&iettmz&m 

•*\lfcfc:J:9ffl5£U *01E]B (1st). 10@a 
(lOth) , 20@g (20th)tf>ft1tg*frfflj£ 

[0037] 

[SI] 



No. 


B (£3%) 






Ml 


0.15 


1. 5 




W2 


0. 2 5 


0. 7 




013 


0. 5 


0 


m 


«4 


0 


2. 1 





[ 0 0 3 8 ] S 1 0&£*>&lttifty 

. mm* x *) 3^ y f>A<o%- 



* 4 £0V>T)B£$ft£mf6«tt£fl2l0Tct. 
[0039] 
[JI2] 



No. 




«5«I(mAh/g) 


1st 


10th 


2 0th 


HI 


0.15 


1 4 6 


14 1 


1 3 8 


«2 


0.2 5 


1 4 9 


14 6 


1 44 


M3 


0. 5 


15 0 


148 


1 4 5 


«4 


0 


140 


13 3 


12 8 



[0040] 



fc. *oyf-^A£*«^ft!|$j£IEfii^gfcLTffl 
V * £ i: J: 9 ©ttlgo y A 2 <K®6 £ iSflW h Z 
btfTZh. 



F*-A(##) 4G048 AAD4 AA05 AB01 AB06 AC06 
AD04 AE05 
5H003 AA04 AA08 BAOl BA03 BB05 
BOOl B006 BOOO BDOl BD02 
BD04 

91014 AA02 BB01 BB06 EE10 HHOO 
HH01 HH06 HH08 



